The effects of i.v. lorazepam alone, in doses of 2 mg and 4 mg, and combined with morphine 5 mg, were studied. Sedation, relief of anxiety, lack of recall, patient acceptance, physician acceptance and side-effects were evaluated. The addition of morphine to lorazepam significantly improved sedation and relief of anxiety. Physician acceptance and patient acceptance showed no significant difference between any of the combinations. Lack of recall was enhanced by increasing the dose of lorazepam from 2 mg to 4 mg, independent of the addition of morphine. The only significant side-effect was restlessness which occurred in 15% of patients receiving lorazepam 4 mg and 3% of patients receiving lorazepam 2 mg, again independent of the addition of morphine.
The introduction of lorazepam has created interest in its use for premedication. The effects of lorazepam alone (Conner et al., 1976 and its combination with atropine and hyoscine have been reported. The present investigation concerns the use of i.v. lorazepam alone (2 mg or 4 mg), and in combination with i.v. morphine 5 mg. Relief of anxiety, sedation, lack of recall, acceptance by both the patient and physician and side-effects are evaluated.
METHODS
One hundred and twenty patients in the age range 18-76 yr undergoing a variety of surgical operations were assigned randomly to four groups, each group receiving different preoperatdve medication: i.v. lorazepam 2 mg, lorazepam 4 mg, lorazepam 2 mg combined with morphine 5 mg, and lorazepam 4 mg combined with morphine 5mg.
The drugs were administered over a period of 1 min approximately 1 h before surgery, using a double-blind technique. All observations were made by a trained nurse observer.
Before premedication, each patient was asked to evaluate his level of anxiety as negligible, mild, moderate or severe. Four minutes after medication, his sedation relative to his unmedicated state was rated by the nurse observer as 0 (unchanged), 1 +, 2 +, 3 +, 4 + (improved), or 1 -, 2 -, 3 -, 4 -, (worse). The patient was asked to rate his level of anxiety using a similar scale, and was asked if the overall sensation of the drug was pleasant, unpleasant, or neutral. The evaluations were repeated at 8, 16 and 32 min.
Recall was tested by showing the patient a randomized series of pictures of familiar objects or scenes 1,2,4,8,16 and 32 min after injection of the drug. After 24 h the patient was asked to pick out the pictures previously shown to him from an array of eight pictures. Recall of pre-medication, the operating room and the recovery room were also sought.
At 24 h the patient was asked to rate the premedication as poor (0), fair (1 +), good (2 +), or excellent (3 +). Each patient was asked if he would like to receive the drug again for future surgery.
Just before induction of anaesthesia, the anaesthetists were asked to rate the premedicant as poor (0), fair (1 +), good (2 +), or excellent (3 +). They were also asked if they would use the drug again.
Statistical analysis was performed by transforming the raw scores to ridits and using the analysis of variance procedure (Selvin, 1977) .
The raw scores were transformed into ridits using the combined lorazepam 4-min scores from this and previous studies (Conner et al., 1976 Pagano et al., 1978) as the reference population. We tested for an overall drug and dose response using repeated measures of analysis of variance with an appropriate test for time trends. Significance was taken at P^0.05.
RESULTS

Anxiety
The changes in anxiety as scored by the patient are shown in table I. The addition of morphine 5 mg produced a significant decrease in patient anxiety, with lorazepam 4 mg scoring significantly better than lorazepam 2 mg. When the individual time periods were analysed separately, significant differences were detected at 4, 8, and 16 min only. The most significant improvement was seen with lorazepam 4 mg plus morphine 5 mg compared with lorazepam 2 mg.
Sedation (table II) Sedation as evaluated by the nurse observer also showed significant improvement by the addition of morphine 5 mg to either lorazepam 2 mg or 4 mg. However, the most significant improvement (/ 3 <0.01) occurred with the increased dose of lorazepam (2 mg to 4 mg).
Again, the significant differences were limited to the periods 4, 8, and 16 min.
Patient acceptance and physician acceptance (tables HI, IV) There was no significant difference between the four drug combinations in patient acceptance or physician acceptance.
Recall (table V) Failure of recall was significantly greater during the period before operation with lorazepam 4 mg than with lorezapam 2 mg, with or without morphine. In the recovery room, the differences between the four combinations were slight, although the greater dose of lorazepam produced somewhat less recall.
Side-effects
Side-effects were not frequent and were not bothersome to the patient. The one possible exception to this was restlessness which appeared to be related to the dose of lorazepam. Restlessness occurred approximately 15-30 min after injection and was seen in 15% of patients receiving lorazepam 4 mg alone or with morphine, and in 3 % of patients receiving lorazepam 2 mg alone or with morphine. The addition of morphine did not appear to change the frequency of this side-effect. Restlessness was not marked in most patients.
DISCUSSION
A number of studies have been published describing lorazepam as an effective premedicant (Blitt, 1976; Conner et al., 1976 Conner et al., , 1978 Pandit, Heisterkamp and Cohen, 1976; Dundee et al., 1977) . Lorazepam is not known to have analgesic properties. This study was designed to assess its effects when combined with morphine.
In an earlier study, it was reported that lorazepam combined with hyoscine produced agitation and restlessness which prohibited their use together . There was concern about possible drug interaction seen with lorazepam.
In this study the frequency of restlessness seen with lorazepam alone was dose related (3% with lorazepam 2 mg and 15% with lorazepam 4 mg). The addition of morphine did not change the frequency of this side-effect. This frequency of restlessness, or agitation, seen with lorazepam alone is greater than has been previously reported (Connor et al., 1978; Pagano et al., 1978) . In these earlier studies, patients were not closely observed after 30 min. However, it was suspected that restlessness might occur later and this was specifically sought in this study. Indeed it was found that many patients did display restlessness at these later times.
The combination of morphine with lorazepam did not produce any troublesome side-effects specifically related to drug interactions. In fact, lorazepam appeared to diminish unpleasant sideeffects seen with i.v. morphine in previous studies (such as tingling, heaviness, flushing and nausea). The addition of morphine to lorazepam enhanced sedation and relief of anxiety, although patient acceptance, physician acceptance and lack of recall were not significantly altered. It is important to note that patient acceptance scores of lorazepam alone are very high, thus making improvement difficult.
Likewise, physician acceptance scores for the study drugs are high in comparison to our other studies. This is despite a tendency by physicians to rate the effects of premedicants lower than do patients. It is again difficult to demonstrate significant difference in physician acceptance. Although high, sedation and anxiety relief scores of lorazepam are equalled by other drugs studied, and can be improved. Morphine has never been known to produce lack of recall and, as such, no change in recall was expected.
The addition of morphine to lorazepam proved to be a compatible combination of drugs for surgical premedication. There were no adverse ' effects from the combination and, in general, the drugs complemented each other. Se estudiaron los efectos de la administradon de 2 mg y de 4 mg de lorazepam sola por via intravenosa, y en combinacion con 5 mg de morfina. Se evaluaron la sedadon, eliminacion de la ansiedad, la falta de memoria, la aceptadon que present6 el paciente y la aceptadon del medico por parte de aquel, ademas de los efectos secundarios. La Lncorporacion de morfina al lorazepam mejoro signincan'vamente la sedadon y la eliminacion de la ansiedad. La aceptadon del paciente y del medico no mostraron diferencia significativa alguna entre las dos combinaciones. El fallo de la memoria se puso de manifiesto al incrementar la dosis de lorazepam desde 2 mg a 4 mg, independientemente de la presencia o ausencia de morfina. El unico efecto secundario signincativo fue la inquietud que tuvo lugar en un 15% de los pacientes que redbieron 4 mg de lorazepam y en un 3% de los pacientes que redbieron 2 mg de lorazepam, independientemente de la presenda o ausencia de morfina.
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